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[J Chapter 1300 Metal Nanoparticles as Anode Electrocatalysts for Direct Liquid Fuel Cells Wei Chen and Shaowei
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00 O O I IntroductionNanocrystals are clusters of hundreds to hundred thousands of atoms withsizes from several
to several hundred nanometers. Semiconductor nanocrystalsexhibit interesting size and shape dependent
properties. 1-3 Due to its smallsize, a large fraction of atoms in nanocrystal are located on the surface.
Manyphysical properties of nanocrystals, such as melting point and phase transitionpressure, are affected by this
surface effect. In addition, the electronicstructure of nanocrystal is quite different from that of the bulk. Similar to
thebulk, the electronic structure of semiconductor nanocrystals consists ofconduction band and valance band,
separated by a band gap. However, thereare also discrete energy levels near the band edge, a feature otherwise
onlyfound in molecules and atoms. Due to the quantum confinement effect, theband gap of semiconductor
nanocrystals generally increases as its sizedecreases. Depending on the shape of the nanocrystal, the
quantumconfinement can be 3D [0 quantum dot[J , 2D [J quantum rodJ , or 1D [J quantumwelld [ Figure 1
O .4Figure 1. Left: Density of states of bulk semiconductor, semiconductor nanocrystal and atom. Right: Density of
states in bulk semiconductor, quantum well, quantumrod, and quantum dot. [J Reproduced with permission from
Ref. 4. Copyright 1996 American Chemical Society[] Size and shape are two of the most important parameters in
defining theelectrical and optical properties and hence applications of nanocrystals.
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